Substrate recognition mechanism of the peptidase domain of the quorum-sensing-signal-producing ABC transporter ComA from Streptococcus.
ComA of Streptococcus is a member of the bacteriocin-associated ABC transporters, which is responsible for both the processing of the propeptide ComC and secretion of the mature quorum-sensing signal. The quorum-sensing system is a bacterial intercellular communication system implicated in various functions including biofilm formation. In this study, the peptidase domains (PEPs) of the ComAs from six species of Streptococcus and ComCs from four species were expressed, purified, and characterized to address the mechanism of the substrate recognition of PEP. PEPs specifically cleaved ComCs after the Gly-Gly site in all the PEP-ComC combinations examined. The N-terminal leader region of ComC was found to form an amphiphilic alpha-helix structure upon binding to the PEP. Furthermore, mutagenesis studies revealed that four conserved hydrophobic residues in this leader region of ComC extending from -15 to -4 positions are critical in the interaction with PEP. Together with the double glycine motif, these structural features of ComC would explain the strict substrate specificity of the PEP.